MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noAroroBKu/cnenuajbHoCcTh: 13.04.02 D1eKTpoIHepreTUKA 1 3JIEKTPOTEXHUKA
HaumeHnoBanue o6pa3oBaTejibHOI mporpaMMel: MoaeJMpoBaHue B 3J1eKTPO3HePreTUKe U 31eKTPOTeXHUKE
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
KOHCTPYUPOBAHUE DJIEKTPUYECKHUX MAIIUH

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uit

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.13.02.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

2 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

2 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

2 cemecTp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

2 cemectp - 0,3 yaca;

MockBa 2026
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ieap ocBOCHHS NMCUMILIMHBI. SBJIICTCA M3yYEHUE METOAOB KOHCTPYHMPOBAHUS JIIEKTPUYECKUX
MalluH, 0COOEHHOCTEH KOHCTPYHMpPOBAHMA M pPAacy€ra XapaKTEPUCTHK 3JICKTPUYECKUX ABHraTeNe u

TeHEepaTOPOB.

33[[3‘11/1 AUCHHUIIIMHBI

- 3HAKOMCTBO 00YYarOLMXCs C MPOLIECCOM KOHCTPYUPOBAHUS 3JEKTPUUECKUX MALIHH, €ro
JTanamu, TEPMUHOJIOTHENH U HOPMAaTHBHOM 0a30ii;
- 3HAKOMCTBO O0Y4YarOLMXCs C TBOPYECKMMHU U pacUETHBIMU 3a/1a4aMU IIPU KOHCTPYMPOBAHUU

SJICKTPUYCCKUX MAIIIHUH,

- OCBOEHUE aJITOPUTMOB ONITUMHU3AaLUHA KOHCTPYKTUBHBIX 3JIEMEHTOB DJICKTPUYECKUX MALINH;
- IpUOOpeTeHNE HABBIKOB MPUHATHS U 000CHOBAHUS KOHKPETHBIX TEXHUYECKUX PEIICHUH pH
KOHCTPYUPOBAHUHU DJICKTPUYECCKUX MAIIHUH.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHUIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIHIi:

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-3 CrnocoOHOCTE
NPUHUMATH YYaCTHE B
MaTeMaTHYECKOM U
KOMIIBIOTEPHOM
MOJICJTUPOBAHUH B
AJIEKTPOIHEPTETUKE U
IIEKTPOTEXHUKE

N /I-2nk-3 [IpumeHseT MeTo b
KOHCTPYHUPOBAHUS U
MOJICTTUPOBAHUS
AIEKTPUYECKUX MAILIUH IS
penieHus npodecCHOHaTbHBIX
3a1a4

3HaTh:

- METOJUKHU BBIIIOTHCHUSA
AJIIEKTPOMATrHUTHBIX PACYETOB IPH
KOHCTPYMPOBAHUIO 3JIEKTPUUECKUX
MallnH;;

- OCHOBHBIE UICTOYHUKHU HAYYHO-
TEXHUYECKOH MH(pOpMAIMK 1O
KOHCTPYMPOBAHHUIO 3JIEKTPUUECKUX
MalluH;

- HOPMaTHUBHYIO 0a3y IO 3JIEKTPUUYECKUM
MalIuHaM.

YMETB:
- 000CHOBBIBATh MPUHATHE TEXHUUECKUX

PELIEHHI TPU CO3JaHUH JIEKTPUUECKUX
MalluH;

- UCIIOJIb30BaTh HOPMATHUBHYIO
JIOKYMEHTALUIO 10 JIEKTPUYECKUM
MalluHaM;

- IPOBOAUTH PACUETHI TEKTPUUECKHUX
MaITiH.

TIK-3 Croco6HOCTE
MPUHUMATH YYaCTHE B
MATCMATHYCCKOM U
KOMIIBIOTEPHOM
MOJICTTUPOBAHUU B
ANEKTPOIHEPTEeTUKE U
JIEKTPOTEXHUKE

N]1-7nik-3 Bmaneer 6a30BbIMu
WHCTPYMEHTAILHBIMH
CpEIICTBAMH CO3/TaHMS,
MOJICTTUPOBAHUS U
KOHCTPpYUPOBaHUS
AIIEKTPUYECKUX MAIIIHH B
AIIEKTPOIHEPTECTUKE

3HATh:
- MCTOJbI MOJACIIMPOBAHUS DJICKTPUUCCKUX
MallWH;

- METOMKHM pacué€ra IapameTpoB
JIEKTPUYECKUX MAIIIWH;

- OCHOBHBIC CTAaHAAPTHI 110 SKCILTyaTallun
Y KOHCTPYUPOBAHUIO DIIEKTPUYECKUX
MallluH.

YMETB:
- HCII0JIb30BaTh TEXHUUYECKYIO JINTEPATYPy

Y HOPMATHBHYIO JOKYMEHTAIUIO [TPU
MOJEJIIMPOBAHUN U KOHCTPYUPOBAHUHU

3




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

SIIEKTPUYECKHUX MAIIVH;

- IPUMEHSTH IPOTPECCUBHBIE TEXHUYECKUE
pElIeHUs TTPU CO3JITaHUU 3JIEKTPUUECKHUX
MaIllH;

- MPOBOJIUTH MOJICIIMPOBAHUE
AJIEKTPUYECKUX MAIIVH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITIPOT'PAMMBI BO

JluciumimHa OTHOCHUTCS K OCHOBHOW TpO(eCCHOHANbHOW 00pa3oBaTeNbHOW IMporpaMMe
MozenupoBaHHe B AJIEKTPOIHEPTeTHKE U AeKTpoTexHuke (nanee — OITOIT), HampaBiieHUs] TOATOTOBKU
13.04.02 DnekTpo3HepreTMka W JIEKTPOTEXHHMKA, YPOBEHb OOpa30BaHMs: BbBICIIEe OOpa3oBaHHE -

Marucrparypa.

baszupyercs Ha ypoBHe BbiclIero oopa3oBanus (0akaiaBpuaT, ClIEHUAIHUTET).

Pe3ynbpTarhl 00y4eHus, MojrydeHHbIE P OCBOCHUH TUCIMITIIMHBI, HEOOXOAUMBI IPU BBIOJIHEHUH
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OO61u1ye cBeieHUs 0 6 2 2 - - - - - - - 4 - IlodzomogKa K neKyuiemy KOHmpoio:
KOHCTPYUPOBaHUU U [ToBTOpenue marepuana no pasaeny "O6mue
MPOEKTUPOBAHUU CBEJICHHS1 O KOHCTPYHPOBAHHUU U
INEKTPUYECKUX MAIIUH MPOEKTUPOBAHHUH JIEKTPUUECKUX MaIInH"
1.1 OO01111e CBEACHUS O 6 2 - - - - - - - 4 - Iloozomoexa Kk KoHmpobHOU pabome:
KOHCTPYHUPOBAaHUH U W3y4yenue marepuaiios 1o paszzaeny Oomine
MPOEKTUPOBAHUU CBEJICHHS O KOHCTPYHPOBAHHUU H
INEKTPUYECKUX MAIIUH MIPOEKTUPOBAHNUH 3JIEKTPUIECKUX MAIINH U
MOJITOTOBKA K KOHTPOJIBHOH paboTte
I10020mo6Ka K npaKmu4eckum 3auAmuam:
Wzyuenne matepuana mo paszaeny "Oomue
CBEJICHHS! O KOHCTPYHPOBAHHUHU H
MIPOCKTUPOBAHHUH IJIEKTPUIECKUX MAITUH"
MOJITOTOBKA K BBITIOJIHEHUIO 3aJJaHUil Ha
MPaKTHYECKUX 3aHITUSIX
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
"OO01ue cBeIeHUS 0 KOHCTPYHPOBAHUH H
MIPOEKTUPOBAHHUH 3JEKTPUIECKUX MAIINH"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[3], cTp. 5-18
[10], cTp. 1-23
2 MonenupoBanue 8 2 - 2 - - - - - 4 - Iloo2omoeka kK npakmuuecKum 3aHAMUAM:

3JIEKTPUYECKUX MaIIUH.
MeTo1bI ONITUMAJIBHOTO
TIPOEKTUPOBAHUS

N3yueHnue marepuana o pasaeny
"MoaenupoBaHHe dIEKTPUIECKUX MaIIHH.
MeTo/1bl ONTUMAILHOTO MPOSKTUPOBAHUS"
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2.1

MogpenupoBanue
3JIEKTPUYECKUX MaIIUH.
Mertoapl ONTUMATIBHOTO

MIPOEKTUPOBAHUS

MOJIrOTOBKA K BBIIOJIHEHUIO 3aJaHUi Ha
MPaKTHYECKUX 3aHATHIX
Ilo020mogxa K KOHmMpoNbLHOU padome:
N3ydyenne maTtepuaoB 10 pa3zierry
MopnenupoBaHUe HMEKTPUIECKUX MAIIHH.
MeToap! ONTUMATIBHOTO IIPOSKTUPOBAHHUS U
MOATOTOBKA K KOHTPOJIBHON paboTte
Ilo0z0mogKa K meKyuiemy KOHmMpoio:
IToBTOpEHNE MaTepuana Mo pasaety
"MopenupoBaHue dIEKTPUYECKUX MaIIHH.
MeToabl ONTUMAIBHOTO MPOEKTUPOBAHUS"
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOTIONTHUTEIBHOTO MaTeprana o pasJiery
"MoaenupoBaHue JIEKTPUIECKUX MaIIHH.
MeTo1bl ONTUMAIBHOTO NPOEKTUPOBAHUS"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[5], ctp. 12- 92, cTp. 157-203, cTp. 240-256

[6], cTp. 133-147

KoncrpyupoBanue u
MPOEKTUPOBAHKE
TpanchopMaToOpoB

18

3.1

KonctpyupoBanue u
MPOEKTUPOBAHHE
TpanchopMaTopoB

18

Camocmoamenvhoe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"KoHcTpynpoBaHHe U IPOEKTUPOBAHHE
TpaHchopmMaTopoB"

Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
N3yueHnue marepuana no pasaeny
"KoHcTpyupoBaHue U IPOEKTUPOBAHUE
TpaHc(opMaTopoB" MOATOTOBKA K BEITTOIHEHHIO
3a7aHUH Ha IPAKTHYECKUX 3aHATHIX
Ilo020moeKa K KOHmMPOILHOU padome:
W3yuenne maTepHanoB Mo pasaeny
KoHncTpyupoBanue u npoeKTUpOBaHUE
TpaHCHOPMATOPOB M MOATOTOBKA K
KOHTPOJBHOI paboTe

Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
IToBTOpEeHue MaTepuana 1no pasaeny
"KoHcTpynpoBaHue 1 IpOeKTUPOBAHNE
TpaHchopMaTopoB"




H3yuenue mamepuanos 1umepanypHsix
UCHOUYHUKO6:

[1], cTp. 3-36
[2], cTp. 34-48
[7], ctp. 9-89, cTp.231-354

4 KonctpynpoBanne u 14 6 CamocmoamensHoe usyuenue
MPOEKTUPOBAHNE meopemuyueckoz0 mamepuana: Vzyaeane
ACHHXPOHHBIX JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
JIBUTATENEN "KoHcTpynpoBaH#e U IPOSKTUPOBAHNE
4.1 KonctpynpoBanne u 14 6 ACHHXPOHHBIX JBHUTaTesei”
MPOEKTHPOBAHNE IlodzomogKa K npaKmu4ecKum 3aHAMUAM:
ACHHXPOHHBIX W3yuenne maTepuana 1o pasaeiy
JBUTaTenei "KoHcTpynpoBaHue U IPOESKTUPOBAHUE
ACHHXPOHHBIX JIBUTaTesei" MOAroTOBKa K
BBITIOJTHEHHIO 33/IaHUI Ha MPaKTUYECKUX
3aHATHAX
Ilo020moeKa K KOHmMPOIbHOU padome:
N3y4yenne maTtepuaioB IO pas3zierry
KoncTpynpoBanue 1 MpoeKTHPOBAHUE
ACHHXPOHHBIX JBUTraTeNeH U IOATOTOBKA K
KOHTPOJILHOH paboTe
Ilo020mogKa K meKyuiemy KOHmMpoJio:
IToBTOpEeHue MaTepuana no pasaeny
"KoHcTpynpoBaHue U IPOEKTUPOBAHNE
ACHHXPOHHBIX JIBUTaTeNei"
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[4], cTp. 4-12
[10], cTp. 25 -39
5 KonctpyupoBanue u 22 10 CamocmosamensbHoe usyuenue
MPOEKTUPOBAHNE meopemuyueckozo mamepuana: Vzyaenne
TypOOTreHepaTopoB JIOTIOJTHUTEIBHOTO MaTepHaa o pas3zierny
5.1 Konctpyuposanue u 22 10 "KoHcTpynpoBaHue U IPOEKTUPOBAHUE
MPOEKTUPOBAHHE TypOorenepaTopos"”
TypOOTreHepaTopoB ITodzomoeka Kk npakmuyecKum 3aHAMUAM:

M3yuenne marepuana o pasaeny
"KoHcTpynpoBaHue 1 IpOeKTUPOBAHNE
TypboreHepaTopoB" MOATOTOBKA K
BBITNIOJIHCHHUIO Sa}IaHI/Iﬁ Ha MMPAKTUICCKUX
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3aHATHUIX
Ilo020mo6Ka K KORMPOIbHOU padome:
W3yueHne MaTepHaioB Mo pas3ueity
KoncTpynpoBanue u npoeKkTHPOBaHHE
TypOOTEeHEPaTOPOB U IMOATOTOBKA K
KOHTPOJBHOI paboTte
Ilodzomoeka K meKyuiemy KOHmMPOJIi0:
[ToBTOpeHne MaTepHana 1mo pasaeiy
"KoHcTpynpoBaH#e U IPOSKTUPOBAHNE
TypOOrenepaTtopos"
H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:

[8], ctp. 22-156, cTp. 321-337, ctp. 341-365,

crp. 378-417

KoncTpyupoBanue u
MIPOEKTUPOBAHUE
THIPOTCHEPaTOPOB

22

10

6.1

Konctpynposanue u
MPOEKTHPOBAHNE
THIPOTEHEPaTOPOB

22

10

Ilo0zomogKa K neKyuiemy KOHmpoio:
IToBTOpEeHue MaTepuana no pasaeny
"KoHcTpyupoBaHue U IpOEKTUPOBAHUE
TUIPOTeHEPaTOpOB"

Ilodzomogxa K KOHmMPOILHOU padome:
N3y4yenune maTtepraioB IO pas3zieiry
KoncTpynpoBanue 1 MpoeKTHPOBaHUE
THIPOTEHEPaTOPOB U MOATOTOBKA K
KOHTPOJBHOII paboTte
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIOJTHUTEIHHOTO MaTepraa o pasaery
"KoHcTpynpoBaHHe U IPOEKTUPOBAHNE
TUIPOTreHepaTopoB"

I10020mo6Ka K npaKmu4eckum 3auAmuam:
W3yyenne marepuaia 1o pasjaeny
"KoHcTpyupoBaHue U IPOEKTUPOBAHUE
TUPOTreHepaTOpOB" MOJArOTOBKA K
BBINOJIHEHHIO 33JJaHUH Ha IPAKTHYECKUX
3aHATHIX

H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[9], ctp.17-180, ctp. 260-289,

3adeT ¢ OLEHKOI

18.0

0.3

17.7

Bcero 3a cemecTp

108.0

32

16

0.3

42

17.7




‘ HToro 3a cemecTp ‘ 108.0 ‘ ‘ 32 ‘ - ‘ 16 ‘ - ‘ - ‘ 0.3 ‘ 59.7 ‘

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyanbHble KOHCYIBTALUMK 110 KypcOBBIM IIpoekTaM/padotam; I'K- rpymnnoBsie KOHCYIbTallMK IO pa3zienam
muctumunael, CP — camocrositenbHas padota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas
aTTecrauus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue ceedenuss 0 KOHCMPYUPOBAHUY U NPOCKMUPOBAHUY INEKMPUYECKUX MAULUH

1.1. OGuiue cBeieHUS O KOHCTPYHUPOBAHUU U MPOSKTUPOBAHUU IIEKTPHUECKUX MAIIUH

[TocraHoBKa 3amaum Ha TpoeKkTHpoBaHuWe. Kputhueckas omeHka #  (QYHKIMOHAIBHO-
CTOMMOCTHOW aHaju3 CYIIECTBYIOIIMX KOHCTPYKIUMKA. BbiOop 6a30Boil KOHCTpyKuMH. Pa3zmepHbie
COOTHOUICHUS B JIEKTPUUYECKUX MallnHaX. MamuHHas noctostHHas. [IpuHuum nocTpoeHus cepuil.
[Ikanel MOILIHOCTEH, YacTOT BpallleHUs, BBHICOT OCH BpalleHusa. ['abapuTHble U YCTAaHOBOYHO-
NPUCOSAMHUTEIbHBIE  pa3Mepbl. MeToasl pacueTa u  KOHCTpympoBaHus. (OOecrneueHue
TEXHOJIOTMYHOCTH KOHCTpYyKIMH. ObecriedyeHre OE30MacCHOCTH JKCIUTyaTallMd 3JIEKTPUYECKHX
MamuH. OrnpesiesieHre TIaBHBIX Pa3MEpPOB AEKTPUUECKUX MAIIUH. DJIEKTPOMArHUTHBIE HArpy3Ku
ANEKTPUYECKUX MAIIUH, OTPAaHUYEHHUS 0 UX BhIOOpY. PacueTHast MOIIHOCTG.

2. Moc)eﬂupoeaHue AJIEKMPUHEeCKUX MAuHr. Memoouvl onmumanbro2o npoeKmupoearus

2.1. MonenupoBaHue 3MEKTPUUYECKUX MAIlliH. MeToAbl ONTUMAaTbHOTO TPOSKTUPOBAHUS

O060061eHHbIIT MeTOIbI MaTeMaTHIEeCKOT0 MOJCIIUPOBAHMsI. THITBI MATEMATHYECKUX MOJICIICH.
Otanbl  CO3JaHMsl MaTeMaTHYeCKOW Mojenu. AmnmapaTHble W IporpaMMHBIE  CPeICcTBa
MaTEeMAaTHYECKOTO MOJCIUPOBAaHUS. MOJCIUPOBAHHUE JIEKTPOMEXaHUYCCKHX CHCTEM C TIOMOIIBIO
nporpammbel ~ Simulink nakera Matlab. UYwucnennsie wmeroasl MopaenupoBanusa. [louck
MICEBAOONTHUMAIILHOTO BapruaHTa. OCOOCHHOCTH MPOCKTHPOBAHUS CEPUU IIEKTPUICSCKUX MAIIIUH. .

3. KOHCWlpVUDOG?ClHue U npoekmupoesearue mpcmcdmwwamopog

3.1. KoHcTpyupoBaHue 1 NpoeKTUPOBAHUE TPAaHCHOPMATOPOB

BbiOop M olleHKa HCXOAHBIX JaHHBIX. BpIOOp aKTHBHBIX MaTepuasioB. MarHuTHas cucrema
COBPEMEHHOTO TpaHcopmaTopa. BiusHHE 3JIEKTPOTEXHUYECKOH CTadll H  KOHCTPYKIIUU
MarHMUTHOM CHCTEMBbl Ha XapakTepUCTUKH. BiusHue NPOBOAHMKOBOrO MaTepuaiga Ha
XapaKTepUCTHUKU M MaccorabapuTHbIE IOKa3aTeau TpaHchopMaTopa. BpiOOp KOHCTPYKTHBHBIX
dopm oomoTok. Kputepuu BeiOopa 0OMOTOK C Y4ETOM TEXHMUYECKUX MapaMeTpoB TpaHc(opmaropa
U 3aJjaHHBIX TpeOoBaHuil. Kpurepuu BbIOOpa pa3MepoB U KOJIMUYECTBA 3JIEMEHTAPHBIX POBOIHUKOB
B oOmoTkax. [loTepu B 0OMOTKaXx M METAJUIOKOHCTPYKIUSAX. PacyeT OCHOBHBIX M J100aBOYHBIX
oTephb. YIapHbIM TOK KOPOTKOro 3amblkaHus. Cuibl, JeHCTByrolIMEe Ha OOMOTKH B pPEXUME
KOpPOTKOro 3aMmblkaHus. OlpeneneHue Macchl 4acTe  MarHUTHOM — cucTeMbl. Pacuer
HaMarHM4uBawIled MoIMHOCTH. Pacuer morepp M TOKa XO0J0CTOro xoaa. KOHCTpyKTHBHBIE
UCTONHEeHusT Oaka TpaHcpopmaropoB. OCHOBHbIE TpeOOBAaHUS MO KOHTPOJNIO M  3alIUTe
TpaHc@opmatopos. [IprMeHeHne ycTpoicTB KOHTPOJIS U 3alllUThl CUJIOBBIX TPaHC(POPMATOPOB.

4. KOHCI’I’ZDVUDO6CIHM€ U npoekmuposearnue aCUHXpOHHbIX odsucameneil

4.1. KoHCTpyHpOBaHHE 1 MPOEKTUPOBAHUE ACUHXPOHHBIX JBUTATENIEH

OcHOBHBIE cepUM aCUHXPOHHBIX JBuraresneid. KOHCTpyKIMM aCHMHXPOHHBIX  MAallMH.
OnpeneneHne TIJaBHBIX pa3MepoB. BpIOOp 31EKTPOMarHUTHBIX Harpy3okK, HMX BIMSHUE Ha
XapakTepuCTUKU. Bo3aymnbiii 3a3op. Pacuér wmarnutHOi mnenu AJl. Pacuér myckoBbIX
XapakTepUCTUK aCHHXpOHHOro nsurarens. Pacu€r morepp m KIIJ[ acMHXpOHHOro aBHraTens.
Paboune xapakTepUCTUKU U UX PACUET..

5. Koncmpyuposanue u npoekmuposanue I’HVD602€H€DCZI’I’IOD06

5.1. KoHcTpynpoBaHue U IPOEKTHPOBAaHHE TypOOTreHepaTOpOB
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Konctpykuuu typboreneparopoB. BpiOop rinaBHbIX pasmepoB. Pacuér oOMOTKH sIKOpSI.
Bozaymnsrnii 3a3op. Jlemndepras oomMorka. OTHOIIEHHE KOPOTKOTO 3aMbIKaHUsI, TOKH KOPOTKOTO
3aMbIKaHUs, CTaTHYECKas IMeperpykaeMocTb. BbiOOp pa3smepoB ma3a craTopa B 3aBUCHUMOCTH OT
TUTA OXJaXaeHus. 3yO1oBas 30Ha U sApMo portopa. Pacuér marautHOM 1enu. Pacuér tpebyemoii
MIC obmotku Bo30yxneHus. IlpoexTupoBanue oOMOTOK Bo3Oyxkaenusa. Ilapamerpbl u
MOCTOSTHHBIE BpEeMEHH. XapakTepucTuku TtypooreHeparopoB. Ilotrepu u KIIJI. OcobenHocTn
TerioBoro pacdéra. OcoOeHHOCTH pacu€Ta MEXaHWYEeCKMX 4YacTeld Ha MPOYHOCTh. Pacuér
KPUTHUYECKHUX YacTOT BPaleHHs pOTOPA..

6. Koncmpyuposanue u npoekmuposarue eudpoeeHepamopoe

6.1. KoHCcTpynpoBanue 1 NpOEKTUPOBAHUE THIPOTEHEPATOPOB

Konctpykuuu ruaporenepatopoB. Breibop rmaBHbeIX pasmepoB. OOMoTKa craropa. Bwidop
pasmepoB masa craropa. BbiOop pa3mMepoB MarHMTONpOBOAA POTOpa U JAeMI(pEpHOH OOMOTKH.
Pacuer marnuTHON nenu. Pacuer oOMoTKHM BO30OykieHus. PacueT mapaMeTpoB M IOCTOSIHHBIX
BpemeHu ooMotok. [Torepu u KIIJI. Xapakrepuctuku rugporesepatopa. OcoOEHHOCTH TEIIOBOIO
¥ BEHTHIMOHHOTO pacuera. Pacuer moansaTHWKa W TOMMIUIHUKOB. OcoOEHHOCTH pacyera
MEXAHUYECKUX YaCTEH Ha IPOYHOCTb.

3.3. TeMbl NIPaKTHYECKUX 3aHATHH

. Mexanuueckuii pacy€T poTopa ruApOreHepaTopa;

. Pacuér perynupoBoYHON XapaKTEpUCTUKH THAPOreHEPATOPA;

. Pacuér kpuTHueckoil ckopocTu BpalleHus poTopa TypOoreHeparopa;

. Pacu€r perynnpoBoyHON XapaKTEpUCTUKU TYpOOTe€HEpaTopa;

. Pac4€r mycKoBBIX XapaKTEPUCTUK ACHHXPOHHOI'O ABUIATEIS;

. TerutoBoit pacuér Tpanchopmaropa;

. Pacuér mapameTpoB cxembl 3ameleHus TpaHchopMaTopa;

. Be16op onTuManbHOTO BapUaHTa C MOMOIIBIO TEOPUU IPUHATHUS PELLIECHUI.

01NN W~

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETYyCMOTPEHO

3.5 KoncyabTauuu

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa HEe MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U opMu

YEMBIX B HUX KOMIIeTeHI Uil

Howmep paznena OneHoYHOE CPeaICTBO
3arIaHupOBaHHbBIC PE3YAbTAThl 00YUYEHUS 110
e —. Koapl JTUCLHUILIUHEI (B (T ¥ HAUMEHOBAHUE)
(8 cooTBETCTEHH ¢ pasnenom 1) WHJIUKAaTOPOB COOTBETCTBUHM € 11.3.1)
1[2]3[4]5]6
3HaTh:
HOPMATHUBHYIO 0a3y IO IEKTPUUECKUM MALTHHAM KonTtponsHast padora/KonrponsHas pabora
Mertobl pacuéTa MarHUTHOW LIETH
BJIEKTPUYECKON MAIIHHBI
N-2nk-3 +
TectupoBanue/Tect KoncrpyupoBanue
3JIEKTPUYECKUX MAIIUH. PacyéT MarHuTHOM
LEMHU JIEKTPUUECKON MalllMHbI
OCHOBHbBIE€ HCTOYHUKH HAy4YHO-TEXHUYECKON KonTtponsnas pabora/Konrponsaas padora
nH(OPMALIUY IO KOHCTPYHUPOBAHUIO JIEKTPUUECKUX NU-2nik-3 + Meroabl pacuéTa MAarHUTHOM LIENU
MalluH JJIEKTPUYECKON MaIlIMHbI
METOJMKHU BBIITOJIHEHUS 3JIEKTPOMAarHUTHBIX PacuéToB TectupoBanue/Tect KoncTpynpoBanue
[IpYA KOHCTPYUPOBAHUIO DIIEKTPUUECKUX MAILIUH; N-2nk-3 + JJEKTPUYECKUX MaIMH. Pacuér MarHuTHON
L[EIU JIEKTPUYECKON MAIlMHbI
OCHOBHBIE CTaHJAPTHI 110 SKCIUTYyaTalluH U VT-Tiics + TectupoBanue/Tect Pacuér Tpanchopmaropon
KOHCTPYMPOBAHHUIO DJIEKTPUYECKUX MAILIUH
METOAMKHU pacy€ra apaMeTpoB DIIEKTPUUECKUX KontponbHas pabora/KonrponbHas pabora
MalluH N-7rk-3 + TennoBsle ¥ BEHTUIALIMOHHBIE PACYETHI B
MEKTPUYECKUX MalIMHAX
METOAbI MOAEINPOBAHUS DIEKTPUUECKAX MAIIUH NI-7rk-3 + TectupoBanue/Tect Pacu€r tpancdopmaTopon
YMersn:
MMPOBOJANTH PACUETHI ANEKTPUUECKUX MAITUH NJ-2mx-3 + TectupoBanue/Tect Pacuér tpanchopmaTopon
HCIIOJIB30BaTh HOPMATUBHYIO JOKYMEHTALUIO 110 KonTtponbHas padora/KontponsHas pabora
BIIEKTPUYECKUM MAITuHAM N-2mk-3 + Mertoibl pacu€éTa MarHUTHOM LIEMU
JJIEKTPUYECKON MAIlMHbI
00OCHOBBIBaTh MPUHATUE TEXHUUYECKUX PELIECHUI pU V203 + TectupoBanue/Tect Pacuér Tpanchopmaropon
CO3JaHUU NIEKTPUYECKUX MALINH
IIPOBOJAUTH MOJEIUPOBAHUE MIEKTPUUECKUX MaIIUH NJ-7nk-3 + | TectupoBanue/Tect Pacuér Typ6o u
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THIPOTEHEPATOPOB

IIPUMEHSATH NIPOTPECCUBHBIC TEXHUYECKUE PEILICHUS

KonTtponsnas pabora/Konrponsnas padora

IIPU CO3JaHUU JIEKTPUUECKUX MALIUH WU-7rik-3 TennoBble U BEHTUISLIMOHHBIE PACUYETHI B
IEKTPUYECKUX MalIMHAX

HCII0JIb30BATh TEXHUYECKYIO JIUTEPATYPY U Tectuposanue/Tect Pacuér Typ6o u

HOPMAaTUBHYIO IOKYMEHTALMIO pu MojenupoBanuu u | M/1-7mk-3 THIPOTEHEPATOPOB

KOHCTPYHPOBAHUU JIEKTPHUUECKUX MAIIUH
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHEBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIHMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Kontponbnas pabora MeToapl pacuéTa MAarHUTHOM LENH 3JIEKTPUIECKON MAIIUHBI
(KonTpoawsHas pabora)
2. KonTponbHast pabota TernoBbie M BEHTHISIUOHHBIC PACYETHI B JIEKTPUYESCKUX MAIIMHAX
(KonTpoawsHas pabora)
3. Tect KoncTpynpoBaHue 31€KTpUUECKUX MAIIMH. PacuéT MarHuTHOM 1enu AJIeKTPUUECKOU
MamuHsbl (TectupoBaHue)
4. Tect Pacuér Tpanchopmaropos (TectupoBanue)
5. Tect Pacuér Typ60 u runporenepatopos (TecTtupoBanue)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:kyTOoUYHAs aTTeCTALUS MO JUCHUIINHE

3auem ¢ oyenxoui (Cemecmp Ne2)
OneHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM O OalIbHO-PEUTHHTOBOM CHUCTEME IS
crynentoB HUY «MDOW» Ha ocHOBaHUYU CEMECTPOBOM M aTTECTAIIMOHHON COCTaBIISIOIINX

B numnmnoM BeICTaBIsETCS OICHKA 3a 2 CEMCCTD.

Ipumeyanue: OneHOYHBIE MATEPUAIBI 110 TUCIUILINHE TPUBEICHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. banb, B. b. Pacuer TpancdopmaTopoB : yueOHOE ocobue mo KypcaM "IIeKTpuIecKue
MamuHbl", "[IpoekTHpOBaHNE 2IEKTPUUYECKUX MAIIMH" 110 HAIIPABIEHUIO "DJIEKTPOTEXHUKA U
anektposnepreruka" / B. b. bans, C. U. Konbutos, M. B. [lanuxun, Har. uccnen. yu-t "MOUN". —
M. : U31-80 MO, 2016. — 40 c. — ISBN 978-5-7046-1687-0.
http://elib.mpei.ru/elib/view.php?id=8441,;

2. bauypun, H. U. Tpancdopmaropsl Toka. Pacuers! u koncrpykuu / H. U. bauypun ; Pen. A. M.
3anecckuit. — M.-JI. : Oneprus, 1964. — 376 c. — (MoHorpaduii 1o 31eKTpUUECKUM anmnaparam
BBICOKOI'O HalPsKEHU).;

3. Metoaunueckoe nocodue nmo kypcam "OCHOBBI TEXHUYECKUX PACUETOB B 3JIEKTpOMEXaHUKe" ,
"NnxenepHoe npoektupoBanue U CAIIP anextpuueckux mamnH": Konctpynposanue
ACMHXPOHHBIX AeKTpuyeckux Mamt / M. A. AHToHOB, I'. A. CemeHuykoB, MocK. 3Hepr. HH-T
(MBU TY). — Mocksa : U3n-Bo MBOU, 1996. — 27 ¢. — BP-2 3k3.(kx-2).;

4. CemeHuykoB, I'. A. YueOHOE MPOCKTUPOBAHNE ACHHXPOHHBIX JABUTATENEH : MeToandeckoe
nocobue 1o kypcy "IIpoexkTupoBaHue MEKTPUYECKUX MALIHH", 10 HAPaBJICHUIO
"DNEeKTPOTEXHUKA, JIEKTPOMEXAHUKA U AIEKTPOTEXHOJIOTHUU'", IO CIENUAIBHOCTH
"Onexrpomexanuka" / I'. A. CemenuykoB, Mock. saepr. uH-T (MOU TY). — M. : UudopmanekTpo,
2002. - 24 c.;
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5. T'amanun, M. I1. MeToasl YUCIEHHOTO aHaau3a MaTeMaTudeckux mozeneit / M. I1. IN'ananun, E.
b. CaenkoB. — M. : U3n-Bo MI'TY um. H.D. baymana, 2010. — 591 c. — (MaTtemaTudeckoe
MOJICTTMPOBAHUE B TEXHUKE U B TexHoNoruu). — ISBN 978-5-7038-3252-3.;

6. Cyrpo6oB A.M., PycakoB A.M.- "[IpoekTupoBaHHE IEKTPUUECKUX MAITUH aBTOHOMHBIX
o0wexToB", U3marenscrBo: "MDU", Mocksa, 2012 - (304 c.)
https://www.studentlibrary.ru/book/ISBN9785383007549.html;

7. A. B. Tpambunikwuii- "Pacuet Tpanchopmartopos", Mznarenscreo: "I'OHTU HKTII CCCP.
['maBHas penakius sHepreTudecKoi mureparypsl”, Jlenunrpan, Mocksa, 1938 - (382 ¢c.)
https://biblioclub.ru/index.php?page=book&id=212699;

8. U3Bekos, B. U. [IpoekTupoBanue TypOOreHepaTopoB : yueOHOE MOCOOHe Ik BY30B 110
HanpaBieHuto "DiekTpodnepreruka': [mocsmt. 75-neturo MOU] / B. U. U3eekos, H. A. Cepuxus,
A. U. A6pamoB. — 2-e uz ., nepepad. u gom. — M. : Uza-so MOU, 2005. — 440 c. — ISBN 5-7046-
1193-1,

9. Abpamos, A. U. [IpoexkTupoBaHue THAPOTCHEPATOPOB U CHHXPOHHBIX KOMIIEHCATOPOB : Y4eOHOe
nocoOue JIst By30B I10 CIIeMUaIbHOCTH "Dnekrpuueckue Mammubl" / A. M. AGpamos, A. B.
HBanoB-CMmoienckuii. — M. : Beicmag mkona, 1978. — 312 c.;

10. AnexceeB-MoxoB, C. H. Yuebnoe nmocodue no kypcy "IIpoekTupoBaHue IeKTPHIECKUX
MammH": Pacder U mpoeKTUPOBaHNE THXOXOAHBIX BHICOKOMOMEHTHBIX 3ekTpoasurareneii / C. H.
AnexceeB-Moxos, 1O. JI. Kynuk, B. I'. KoBanuk ; Pen. A. H. Cronsipos ; Mock. 3Hepr. UH-T
(MBH). — M. : U3a-Bo MDOU, 1980. —46 c..

5.2 JIuueH3M0HHOE 1 CBOOOIHO PAacPOCTPaHsieMoe NPOrpaMMHOe odecreyeHme:
1. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

2. Windows / OniepanrionHasi cucrema cemeiicta Linux;

3. SimInTech;

4. AutoCAD/ T Flex CAD (Bepcust 1uisi 00y9aroIIuXCs ¥ MPEIo1aBaTeeii).

5.3 UnTepHeT-pecypcsl, BKJIIOYas NpodeccuoHAIbHbIE 0a3bI JaHHBIX U HH(POPMAIIUOHHO-
CIIPaBOYHbIC CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udsmmoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. Ba3a nannbix Scopus - http://www.scopus.com

6. HanmoHanbHas 3J1eKTpoHHas Oudmoreka - https://rusneb.ru/

7. 3BC "Koncyabrant cryaenta' - http://www.studentlibrary.ru/

8. Dnexrponnas oudmorexka MOU (36 MOMH) - http://elib.mpei.ru/login.php

9. IopTana oTKPLITHIX AaHHBIX Poccuiickoii ®exepanuum - https://data.gov.ru

10. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/JAA U COUAIBHOM 3aUTHI PD -
https://rosmintrud.ru/opendata

11. ba3a oTKPBITHIX JaHHBIX NPO(ECCHOHAJBLHBIX CTAHAAPTOB MUHNCTEPCTBA TPYAA U
conmnagbHoi 3amuTel PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

13. Undopmannonno-cnpapoynas cucrema «Kogexc/Texakenmepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

14. HanmoHabHBII MOpPTAJ OHJIaiH 00ydyenus «OTKpbITOE 06pa3oBanme» - https://openedu.ru
15. O¢puunanbHblii caiit @egepaabHOr0 areHTCTBA 10 TEXHUYECKOMY PeryJIMpoOBaHUIO U
MetpoJioruu - http://protect.gost.ru/
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6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUIIJIMHBI

Tun noMemeHunst Homep ayauropumn, OcHanenue
HAHMEHOBaHHe
YyeOHbIC ayAUTOPUH IS K-409, YueOnast | mapra co cKamMbei, CTOJI IIPENoaBaTeis, CTYJI,
MIPOBEICHUS JICKITMOHHBIX ayIUTOpHUs JIOCKa MEJoBas

3aHATHUH U TEKyIIero
KOHTPOJISI

YyeOHbIC ayAUTOPUH IS
MPOBEACHUS TPAKTUUYECKUX
saastuii, KP u KII

K-411, YuebHas
ayIUTOpUs

mapTa Cco CKaMbefI, CTOJI Ip€noaaBaTeiis, CTyII,
JOCKa MCJIOBast

Y4eOHbIe ayAUTOPHH IS

K-409, YyeOnas

napra co CKaMbei, CTOJI IpenoiaBaresisi, CTYI,

IIPOBEICHUS ayJIUTOpUs JIocKa MeJIoBas
IIPOMEKYTOUHOU
aTTeCTalMi
ITomernienus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITEIILHOM paObOThI Jleknmonnas MMHUCHbMEHHBIN, BEIIAIKA JUIS OJEXKIbI,
ayTUTOpUS KOMIIBIOTEPHASI CETh C BBIXOJIOM B MIHTEpHET,
KOMIIBIOTEP MEPCOHAIbHBIN, IPUHTED,
KOHIUITOHEP
[Tomemnienus ajst XpaHeHUs 3-403/50, CTyn, mKad
obopynoBanus u yaeonoro | Ilomemenue kad.
WHBEHTAaps "TOD"
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KOHCTpYI/IpOBaHI/Ie QJICKTPUICCKUX MAIINH

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4
KM-5

Tect KoHncTpynpoBaHue 37€eKTpUUECKUX MAIIUH. Pac4€T MarHUTHOM LIENU AJIEKTPUUECKON
MamuHsbl (TectupoBaHue)

KonTponbhas pabota Meroabl pacuéTa MarHUTHOM 1ETH IEKTPUYECKON MalTHbI
(KontpomnpsHas pabora)

Tect Pacuér tpanchopmaropos (TectupoBanue)

Tect Pacuér Typ6o u runporeneparopoB (TectupoBanue)

KonTponbhas pabota TersioBbie 1 BEHTUISIIUOHHBIE PACUETHI B SJIEKTPHUUSCKUX MAIlIMHAX
(KontponpHas pabota)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4eT C OLIEHKOM.

Wunekc KM- | KM- | KM- | KM- | KM-
Howep Paznen nucnurmHb KM: L 2 3 4 >
paszena Henens 4 8 10 14 15
KM:
1 OO61ure cBeieHNs 0 KOHCTPYUPOBAHUU U
MPOEKTUPOBAHUHU ANEKTPUUECKIX MAIINH
11 OO61ue cBeieHNs 0 KOHCTPYUPOBAHUU U + +
IPOEKTHUPOBAHUU JIEKTPUUECKUX MAIIUH
2 MonenupoBaHue MEKTPHYECKUX MaIuH. MeToabl
ONTUMAJILHOTO TPOSKTHUPOBAHUS
21 MonenupoBaHue MMEKTPHYECKUX MaIuH. MeToabl + + 4
ONTUMAJILHOTO TPOSKTHUPOBAHUS
3 KoHcTpynpoBaHue 1 IpoeKTUPOBaHHE
TpaHchopMaTopoB
31 KoHcTpynpoBaHue 1 IpoeKTHPOBaHHE +
' TpaHchopMaTopoB
4 KoHcTpynpoBaHue U NpoeKTHPOBaHUE ACHHXPOHHBIX
JIBUTATENCH
41 KOHCprHEOBaHHe U MIPOEKTUPOBAHUE ACHHXPOHHBIX + +
JIBUTATEINCH
5 KoncTpynpoBaHnue u NpoeKTHpOBaHHE
TypOOT€HEPaTOPOB
51 KonctpynpoBaHnue u poeKTHPOBaHHE + +
' TypOOT€HEPaTOPOB
5 KoHcTpynpoBaHue U MpOEeKTHPOBAHHE
T'HJIPOT€HEPATOPOB
6.1 KoHcTpynpoBanue U MpOeKTHPOBAHHE +
T'HJIPOT€HEPATOPOB
Bec KM, %: | 10 30 20 20 20
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